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[0001 J This application claims the benefit of Korean Patent Application No. 2000-54676 
filed on September 18, 2000, which is hereby incorporated by reference as if fully set forth 
herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a liquid crystal display (LCD) device, and more 
particularly, to a driving circuit and method for a liquid crystal display device. 

Discussion of the Related Art 

[0003] As information technologies rapidly develop, flat panel display devices develop with 
such pace. A liquid crystal display (LCD) device, which has been researched and developed 
in such rapid way, is an example of the flat panel display device. 
[0004] A typical LCD device includes an upper substrate, a lower substrate, and an 
interposed liquid crystal therebetween. The upper and lower substrates respectively have 
electrodes opposing each other. When an electric field is applied between the electrodes of 
the upper and lower substrates, molecules of the liquid crystal are aligned according to the 
electric field. By controlling the above-mentioned electric field, the liquid crystal display 
device provides various transmittances for rays of light such that an image is displayed. 
[0005] A driving method for driving the LCD device is classified into a passive matrix 
driving method and an active matrix driving method. The passive matrix driving method uses 
a voltage difference induced between a data line (a video line) and a gate line (a scanning 
line). Whereas, the active matrix driving method uses a switching element, usually a 
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transistor. Presently, an active matrix LCD (AM LCD) device adopting the active matrix 
driving method is most focused on because of its high resolution and superiority in displaying 
video data. 

[0006] A typical AM LCD device has a plurality of switching elements and pixel electrodes, 
which are arranged in the form of a matrix on the lower substrate. Therefore, the lower 
substrate of the AM LCD device is sometimes referred to as an array substrate. On the upper 
substrate of the AM LCD device, a common electrode made from a transparent conductive 
material is usually formed. In case of a color LCD device, a color filter is further formed 
between the upper substrate and the common electrode. The above-mentioned lower substrate 
and the upper substrate are attached to each other using a sealant. A liquid crystal is 
interposed between the upper and lower substrates. 

[0007] The pixel electrode on the lower substrate and the common electrode on the upper 
substrate form a liquid crystal capacitor. A data signal and a common signal are respectively 
applied to the pixel electrode and the common electrode. Then, a voltage difference is 
induced therebetween such that the liquid crystal capacitor is electrically charged. At this 
point, electric discharges generally occur at the liquid crystal capacitor until a next data signal 
is applied. To prevent the above-mentioned discharges such that the voltage difference 
therebetween maintains its value, a storage capacitor is usually connected with the liquid 
crystal capacitor. The storage capacitor further serves to stabilize gray level displays and 
prevent flicker and residual images. 

[0008] There are two possible configurations for the above-mentioned storage capacitor. A 
first configuration includes a capacitor electrode on the lower substrate connected to the 
common electrode on the upper substrate. In the second configuration, a portion of the gate 
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line is used as an electrode of the storage capacitor. Specifically, a portion of an (n-l)th gate 
line is used as the electrode of the storage capacitor for an nth pixel. The first configuration is 
referred as a "storage-on-common" structure or an independent storage capacitor type. The 
second configuration is referred as a "storage-on-gate" structure or a previous gate type. 
[0009] FIGS. 1 and 2 respectively show the above-mentioned first and second configurations 
for the storage capacitor. FIG. 1 is a circuit diagram illustrating an equivalent circuit for the 
independent storage capacitor type, and FIG. 2 is a circuit diagram illustrating an equivalent 
circuit for the previous gate type. 

[0010] As shown in FIG. 1 for the independent storage capacitor type, a plurality of gate and 
data lines 1 1 and 12 are perpendicularly disposed crossing each other. A TFT 13, a liquid 
crystal capacitor 14, and a storage capacitor 15 are disposed in a pixel region "P" defined by 
the crossing gate and data lines 1 1 and 12. The storage capacitor 15 and liquid crystal 
capacitor 14 form a parallel circuit therebetween. The independent storage capacitor type has 
an advantage of a short signal delay. 

[0011] As shown in FIG. 2 for the previous gate type, a plurality of gate and data lines 21 and 
22 are also perpendicularly disposed crossing each other. A TFT 23 is disposed in a pixel 
region "P" defined by the crossing gate and data lines 21 and 22. The TFT 23 serves as a 
switching element. A liquid crystal capacitor 24 is further disposed in the pixel region "P" 
and is electrically connected with the TFT 23, and a storage capacitor 25 is disposed adjacent 
to the liquid crystal capacitor 24. Here, the storage capacitor 25 is not connected to a gate 
line G n that applies signals to the TFT 23 connected with the corresponding liquid crystal 
capacitor 23. The storage capacitor 25, however, is connected to a previous gate line G n -i that 
precedes the above-mentioned gate line G n which applies signals to the TFT 23 connected 
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with the corresponding liquid crystal capacitor 23. Thus, the storage capacitor 25 is disposed 
between the previous gate line G n _i and the liquid crystal capacitor 24. 

[0012] As previously mentioned, the above-described previous gate type uses a portion of the 
previous gate line as an electrode of the storage capacitor. The previous gate type has 
advantages of a high aperture ratio and a high production yield. 

[0013] A typical LCD device adopting the previous gate type, however, needs an additional 
dummy gate line 26 arranged above a first gate line Gi, because there is no previous gate line 
preceding the first gate line G\. Thus, the dummy gate line 26 is additionally formed above 
the first gate line Gi, and a portion thereof is used as an electrode of the storage capacitor 25 
connected with the liquid crystal capacitor 24 in a first pixel region "PI". 
[0014] For the typical LCD device adopting the previous gate type, pulse signals are 
sequentially applied to all the gate lines (reference 21 of FIG. 2), as shown in FIG. 3. Each of 
the signals has a high period, where the voltage thereof is highest, and a low period. 
Whenever each of the pulse signals is "high", a corresponding TFT 23 is "on". Whenever 
each of the pulse signals is "low", a corresponding TFT 23 is "off. Preferably, a positive 
voltage signal is applied for the high period, and a negative voltage signal is applied for the 
low period. Hereinafter, the pulse signal applied to the gate line 2 1 is referred to as a gate 
signal. Each of the above-mentioned gate signals preferably includes just one pulse during 
one frame. The pulse of each gate signal preferably has a different timing from those of the 
others, and the period of the pulse is the same as a horizontal line period "1H". 
[0015] As previously mentioned, the dummy gate line 26 is additionally formed above the 
first gate line "Gi". When a first gate signal is applied to the first gate line Gi, the TFT "23" is 
"on" such that a data signal is applied to a pixel electrode (not shown) via the data line 22. To 
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charge the storage capacitor 25 connected to the dummy gate line 26, a dummy signal is 
further applied to the dummy gate line 26. At this point, the gate signal applied to the gate 
line 21 includes a high period and a low period, and the low period is much longer than the 
high period. Therefore, the dummy signal applied to the dummy gate line 26 conventionally 
has a negative voltage corresponding to the low period of the gate signal without regard to the 
high period thereof. 

[0016] Moreover, the dummy gate signal is conventionally different from the gate signal in 
that the gate signal has a pulse of a high period, for example, but the dummy gate signal only 
has a low period. Because of the above-mentioned difference, the storage capacitor 25 
connected to the dummy gate line 26 has a different charging characteristic from the others. 
Thus, liquid crystal molecules disposed over the first gate line "Gi" have a different aligning 
characteristic from those of the other molecules disposed over the other gate lines. This 
difference in the first gate line causes a non-uniform brightness at the first line of the display. 



[0017] Accordingly, the present invention is directed to an LCD device that substantially 
obviates one or more of the problems due to limitations and disadvantages of the related art. 
[0018] An object of the present invention is to provide a driving method for an LCD device 
and a driver thereof for preventing non-uniform brightness in the display area. 
[0019] Additional features and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advantages of the invention will be 
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realized and attained by the structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0020] In order to achieve these and other advantages, and in accordance with the purpose of 
the present invention, as embodied and broadly described, a method for driving an LCD 
device, which adopts a previous gate type circuit, includes a gate line; a data line crossing the 
gate line; a dummy gate line adjacent the gate line; a thin film transistor connected to the gate 
and data lines; a first capacitor receiving signals from the thin film transistor; and a storage 
capacitor connected to the first capacitor. The method includes applying a dummy gate signal 
to the dummy gate line, wherein the dummy gate signal has substantially the same waveform 
as a gate signal applied to the gate line. 

[0021] The gate signal is preferably a pulse signal having a high period of one horizontal line 
period (1H), and the dummy gate signal is preferably a pulse signal having a high period of 
one horizontal line period (1H). The high period of the dummy gate signal preferably 
precedes the high period of the gate signal by one horizontal line period (1H). 
[0022] In another aspect, the present invention provides a driving circuit of a liquid crystal 
display device, which adopts a previous gate type circuit including a gate line; a data line 
crossing the gate line; a dummy gate line adjacent the gate line; a thin film transistor 
connected to the gate and data lines; a first capacitor receiving signals from the thin film 
transistor; and a storage capacitor connected to the first capacitor. The driving circuit 
includes: a gate driver producing a gate signal such that the gate signal is applied to the gate 
line; a data driver producing a data signal such that the data signal is applied to the data line; 
and a dummy gate driver producing a dummy gate signal of substantially the same waveform 
as the gate signal and applying the dummy gate signal to the dummy gate line. 
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[0023] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 



[0024] The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles 
of the invention. 
[0025] In the drawings: 

^ 00 26] FIO. 1 Is a Oli ' CulL diagiam illumiailll^ ail equivalent circuit for a typical indopondent - 



[0027] FIG. 2 is a circuit diagram illustrating an equivalent circuit for a previous gate type 
LCD device according the related art; 

[0028] FIG. 3 illustrates gate signals applied respectively to the first to nth gate lines of a 
typical previous gate line type LCD device; 

[0029] FIG. 4 is a circuit diagram illustrating an equivalent circuit for a previous gate type 
LCD device according the first preferred embodiment of the present invention; 
[0030] FIG. 5 illustrates a dummy gate signal and gate signals applied to the LCD device 
according to the first preferred embodiment; 

[0031] FIG. 6 is a diagram illustrating a dummy signal driver according to the second 
preferred embodiment of the present invention; 



BRIEF DESCRIPTION OF THE DRAWING 




storage capacitor type LCD device; 



DC80301.1 



Docket No.: 8733.454.00 

9 

[0032] FIG. 7 illustrates various signals produced by the dummy signal driver according to 
the second preferred embodiment; 

[0033] FIG. 8 illustrates an alternative embodiment of the present invention; 
[0034] FIG. 9 illustrates another alternative embodiment of the present invention; and 
[0035] FIG. 10 shows a timing diagram of the gate signals and the data signals in accordance 
with the alternative embodiments of FIGS. 8 and 9. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0036] Reference will now be made in detail to the preferred embodiments of the present 

invention, examples of which are illustrated in the accompanying drawings. 

[0037] In the first preferred embodiment of the present invention, a pulse signal is used as a 

dummy gate signal such that all the storage capacitors have the same charging characteristic. 

Therefore, a non-uniform brightness at the upper portion of the display area as in the 

conventional previous gate type LCD device is prevented. 

[0038] FIG. 4 illustrates an equivalent circuit for a previous gate type LCD device according 
to the first preferred embodiment of the present invention. As shown, a plurality of gate and 
data lines 111 and 112 are perpendicularly disposed crossing each other. Near a crossing point 
of the gate and data lines 1 1 1 (for example, a second gate line "G2") and 1 12, a TFT 1 13 is 
disposed as a switching element. A liquid crystal capacitor 1 14 is electrically connected to 
TFT 113, and a storage capacitor 1 15 is disposed between the liquid crystal capacitor 1 14 and 
a previous gate line 111 (for example, a first gate line "Gi"). In addition, a dummy gate line 
1 16 is disposed adjacent to the first gate line "Gi". A portion of the dummy gate line 116 
serves as an electrode of the storage capacitor 115. 
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[0039] Still referring to FIG. 4, a gate driver 150 and a data driver 160 are respectively 
connected to the gate lines 1 1 1 and the data lines 112. The gate driver 150 produces gate 
signals and applies them to the gate lines 111, whereas the data driver 160 produces data 
signals and applies them to the data lines 1 12. 

[0040] For the above-mentioned configuration, first to nth gate signals are respectively 
applied to the gate lines 111 including the first to nth gate lines "Gi" to "G n " The gate signal 
is a pulse signal having a high period "1H". The high period of a previous gate signal, the (n- 
l)th gate signal, precedes that of a current gate signal (the nth gate signal) by "1H" in its 
timing. In other words, there is a difference of "1H" between the (n-l)th gate signal and the 
nth gate signal. 

[0041] In addition, a dummy gate signal is applied to the dummy gate line 116, and the 
dummy gate signal is preferably a pulse signal having a high period. The high period of the 
dummy gate signal is also preferably "1H" similar to that of the non-dummy gate signal. In 
addition, the high period of the dummy gate signal preferably precedes that of the first gate 
signal by "1H". That is to say, if the high period of the first gate signal starts at a time of t = 0, 
the high period of the dummy gate signal preferably starts at time t = 1H. Then, the storage 
capacitor 115 connected to the dummy gate line 116 has the same charging characteristic as 
the others connected to the first to nth gate lines 1 1 1 . As previously mentioned, the non- 
uniform brightness at the upper portion of the display area can be avoided by the above- 
mentioned method according to the first preferred embodiment. 

[0042] Various methods can be adopted for applying the pulse signal to the dummy gate line 
116. For example, an additional controller may be used for producing the pulse signal for the 
dummy gate line, or a last gate signal applied to a last gate line may be fed back and reused 
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for the dummy gate signal. In the latter method, however, there exists a timing interval 
between the high periods of the dummy gate signal and first gate signal, as shown in FIG. 5. 
[0043] Referring now to FIGS. 6 and 7, a control circuit and method are shown for producing 
the desired dummy gate signal. 

[0044] FIG. 6 shows a dummy gate signal producing circuit 200 according to a second 
preferred embodiment. The circuit 200 includes first and second flip-flops 121 and 122, and 
one level shifter 131. The circuit 200 receives a vertical synchronizing signal (V.S. signal) 
and a data enable signal (DE signal) and produces the dummy gate signal, which has a high 
period "1H" preceding the high period of the first gate signal. Specifically, the DE signal is 
input to a clock of the second flip-flop 122. Then, the DE signal is output from an output 
terminal "C" of the second flip-flop 122, and is subsequently input to a clear "CLR" terminal 
of the first flip-flop 121 . At this point, a logic high signal (L.H. signal) having a positive 
voltage level and the vertical synchronizing signal (V.S. signal) are further input to an input 
terminal "D" and a clock of the first flip-flop 121, respectively. Then, the DE signal is 
transmitted from the first flip-flop 121 to the second flip-flop 122, and a transient pulse signal 
"A" is subsequently output from the second flip-flop 122. As shown in FIG. 7, a high period 
of the transient pulse signal "A" precedes a gate starting pulse (GSP) of the first gate signal 
by "1H". After the transient pulse signal "A" passes through the lever shifter 131, the high 
period of the transient pulse signal "A" has a similar voltage level as the high period of the 
gate signals. 

[0045] FIG. 8 shows an alternative embodiment of the present invention. Here, the last gate 
signal line (Gn+1) of the gate drivers, which are usually in cascaded fashion as shown, is fed 
back as the first gate signal line Gl. The first gate signal line Gl is a dummy signal line for 
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which the corresponding data signal will not be used. For example, when the first gate line 
Gl is "ON" the first data signal is invalid and will not be used, as shown in Fig. 10. 
Beginning with the second gate signal, the remaining data signals are valid. Thus, if 480 
vertical lines are used in a display, there will be a total of 481 lines in this embodiment, the 
first of which would be a dummy line. 

[0046] Alternatively, rather than feeding back the last gate signal, a separate dummy gate 
control circuit may be used as the first gate signal Gl, as shown in Fig. 9. Of course, there 
are other variations including using the non-last gate signal to feed back and use as the 
dummy gate signal. Moreover, a level shifter may be needed depending on whether the input 
or output signal of the gate driver is used as the feed back signal. 

[0047] It will be apparent to those skilled in the art that various modifications and variation 
can be made in the present invention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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